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FIELD OF THE INVENTION 



Tins pennon relates generally to remote health monitoring systems. In particular, it relates 
«o a mult-user remote health monitoring system which is capable of identifying a particular 
user m a number of different ways. The multi-user remote health monitoring system can also 
be used for tracking and collecting patient data. 



BACKGROUND OF THE INVENTION 



In .be Um.ed States alone, over 1 00 million people have chronic health conditions, accounting 
for an estimated $700 billion in annual medical costs. In an effort to control these medical 
costs, many healthcare providers have initiated outpatient or home healthcare programs for 
then panents. The potential benefits of these programs are particularly great for chronically ill 
pat-ents who must neat their diseases on a daily basis. However, the success of these 
programs ,s dependent upon the ability of the healthcare providers to monitor the patients 
remotely to aver, medical problems before they become complicated and costly 
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Unfo^natefy, no convenien, and cost effective goring system exists for mepatiems wbo 

Prior attempls to moni,or patients remotely have mchided (he use of persona] comn,,,^ , 

colters are too expensive to give away and the patios who *4 0^272 
onlyaftact.onofthe total popofatW Mb*&^^^Z™^** ? 
young, we,, edncated, and have good healthcare coverage. ^1^2 7 1^ 
the greatest unmet medical needs. Th6 paHents who have the g^lT t T " 

,0 r abKSh ~ iCati ° n J-** and healthcare probers have 

eluded the use of the Interne, and internet terminals. Ahhough interne, ,enl 
somewhat less cosUy than persona, computers mev are stil, too P 
Patient, ^^^J^^^J^^-^^ 

Other attempts to monitor patients remotely have: included the use of meAV.l • 
meters, respuatory flow meters, and heart rate monitor, UnfortunateJv m J , 

flex Jb ,e anddynarmc qneryjng of the ^ >r ^ J 
me.u or ^ 

trr ;i™ ■f- 6enera,e ™* ^ d a , a a „d C a„ L 

regularJy. Thus this method is no, a good way to reach non-compliant patients! • 
Ir ri vtfe^ 

v.deo response system, Such interactive systems are disclosed in U S J> atents 5 2 238 
issued to Kirk et a,, on February 14 1095 5 4™ fi1 , • ^. , ^ 5,390,238 

™ ' JW:> ' 5 > 4 34,6] 1 issued to Tamura on July ,8 1995 and 
5,441,047 ,ssued to David etal. on Aueus, ,5 iQOS rw a- . • 
,ha, thev Piih.r • ■ 011 AW ,5, 1995. One djsadvantage of these systems is 

«ha, they euher reqmre a pa„en, ,0 ca„ in ,0 a central facihty to be monitored or require .he 
centra, f acihty l0 caJ1 lbe ^ . ^ ^ ^ 

-gularly ,0 be momtored. No„- com p,i an , pat) e„,s wi„ typicatty wajt mtil an en)ergen J 



WO 02A2555J 



FCJ7US0J/29344 



situation develops before contacting their healthcare provider, thus defeating the purpose of 
the monitoring system. If the central facility calls each patient according to a monitoring 
schedule, it is intrusive to the patient's life and resistance to the monitoring grows over time; 

Interactive telephone response systems, moreover, are generally incapable of collecting 
medical data from monitoring devices, such as blood glucose meters, respiratory flow meters, 
or heart rate monitors. In addition, patients tend to dislike the regular intrusion which 
decreases their compliance with the monitoring system. 

Interactive video systems, on the other hand, cost around $20,000 for installation and are 
prohibitively expensive for the majority of patients. It is also difficult to identify each patient 
uniquely using this system: . - 

A further disadvantage of these conventional interactive response systems is that they are 
aimed at a single user, thus preventing any multi-user capabilities. Interactive video response 
systems are too expensive to install for a single user. Interactive telephone response systems 
can be used for more than one member of a household, but it is oflen difficult to distinguish 
between the different patients. These characteristics, in conjunction with the fact that patients 
using the conventional interactive response systems do not usually exhibit regular use 
patterns, means that the patient data collected is statistically unreliable. Thus, these systems 
are not equipped to handle patient data collection and tracking. 

Also, as conventional interactive response systems are intended for use in a patient's home, 
they are not suited for use in public areas. Their single user nature makes them ill-equipped to 
handle a large volume of users. Touch screen kiosks, which are commonly used in lobbies of 
public buildings to disseminate information, are difficult to individualize for a patient and are 
also very expensive. In addition, kiosks are self-contained and not designed to work with 
other separate information systems, such as the Internet or a healthcare provider's information 
system. 
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OBJECTS AND ADVANTAGES OF THE INVENTION 
In view of ,he above, it is an object of the present invention to provide a simple and 
mexpenswe system for identifying and remotely monitoring a plurality of patients I, Js 
another object of the present invention to provide a remote monitoring system Which incurs a 
5 mnnmal hardware cos, per patient. It is another object of the present invention to 
communicate mformation to a plurality of patients. It is another object of the invention to 
prov.de a syslem which allows flexible and dynamic prying of a ^ty of ^ 
Anomerobjectof.hepresentinve.tionis^ 

use of hometric information,, a data card, a remote monitoring device,, or a separate 
10 mfonuabon astern, "fc^^rffc^.fc^^^^^^. 
.— y. h is a lurther object of the Resent myentio* to ^ ± ^ * . 
tracking of data from a plurality of patients for statical analysis. It is another object of the 
presentation to provide an interactive response system which accepts andnses input from 
separate mformation system, A final object of the present invention is to provide 
indrvidu^ed p an en, interaction at a public terminal without increasing administration costs! 

Tbese and other objects and advantages will become more apparent after consideration of the 
ensumg description and the accompanying drawings; 

20 

SUMMARY 

The invention presents a networked system for remotely identifying and monitoring a plurality 
of individuals, and for communicating infonnation to the individual, The system includes a 
server a „d a workstation for entering into the server query sets to be answered by the 

25 C ,S PrefCrab,y 3 W ° rW Wi<JC WCb S — "* the workstation is 

preferably^ p eisona , computer or network ten„j„ a , connected to the web server via the 
Inernet, The system also includes a remotely programmable apparatus for identifying and- 
mteractingwith the individual, The remotely programmable apparatus is connected to the 
server via a communication network, preferably the Internet. The remotely programmable 
apparatus mteracts with the individuals in accordance with scrip, programs received from the 

30 server. 

The server includes a scrip, generator for generating scrip, programs from ,he query sets 
which .re en,e,ed through the workstation. The scrip, programs are executab.e by the 
remotely programmable apparatus to communicate the query sets to me individuals, to receive 
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responses lo the query sets, and to transmit the responses from the remotely programmable 
apparatus to the server. The server also includes a database connected to the script generator 
for storing the script program and the responses to the queries. The database also stores a list 
of individuals or individual types, and for each individual or individual type, has a pointer to 
5 at least one script program. The server also has script assignment means connected to the 
database, which assigns to an individual at least one script program, according to script 
assignment information. The workstation allows a healthcare provider to enter in the script 
assignment information or the script programs may be automatically assigned based on 
individual identification information gathered from an input through an interface to the remote 
10 apparatus, a biometric sensor, a data card, a remote monitoring device, or other separate 
information system. 

The remotely programmable apparatus has a communication device, such as a modem, for 
receiving the script programs from the server and for transmitting the responses to the server. 

15 The remotely programmable apparatus also has a user interface for communicating the query 
sets to the individuals and for receiving the responses to the query sets. In the preferred 
embodiment, the user interface includes a display for displaying the query sets and user input 
burtons for entering the responses to the query sets. In an alternative embodiment, the user 
interface includes a speech synthesizer for audibly communicating the query sets and a speech 

20 recognizer for receiving spoken responses to the query sets. 

The remotely programmable apparatus also includes a memory for storing the script programs 
and the responses to the query sets. The remotely programmable apparatus further includes a 
microprocessor connected to the communication device, the user interface, and the memory. 
25 The microprocessor executes the script programs to identity the individual, communicate the 
query sets to the individual, receive the responses to the query sets, and transmit the responses 
to the server through the communication network. 

m one embodiment, the system also includes at least one monitoring device for producing 
30 measurements of a physiological condition of the individual and for transmitting the 
measurements to the apparatus. The monitoring device can also be used to help the remotely 
programmable appaiatus identify the individual. The remotely programmable apparatus 
includes a device interface connected to the microprocessor for receiving the measurements 
from the monitoring device. The measurements are stored in the memory and transmitted to 
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% server along with the ^vidual's ide„ % an d the resoome, ^ 

Sir 

back to.he apparatus. ^ ^ l ° whi «* ^ Fognun « 9 send 

JO 

In yet another embodiment, the system utilizes a biometr" • r ' 
^--odete^ ^ered 
•be methods and systems of the invent , -T ° ,nfo ™ a,i ™ * Wby " 

• either or both fte rLte a^ I, ™ " * ^ « ^^zed use J 
-signed script programs ITTTITT ^ * ^ ^ ** « be - 

fte invention may use incIudp . eDM -* Cdnscr : Examples of faomelric information that 

• - - -n^sr r c r~ :r,r My ~ bk 

invention. The data nassinc. th™ k .u 3 '° - ,he serve * of - the present 

^ w t ::rx;t: h : — - - — . 
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the printer to be printed. An. example of tins embodiment has the remotely programmable 
apparatus located in series between a pharmacy server and a pharmacy printer. 

Finally, the multi-user characteristic of the present invention makes it possible to collect and 
track data on individuals. The information generated can be used in a number of ways - for 
demographic marketing reports for pharmaceutical companies or for epidemiological studies 
by health care providers. 



10 Fig. 1 
Fig. 2 
Fig- 3 

15 

Fig. 4 
Fig. 5 
Fig. 6A 

20 Fig. 6B 
Fig.7 

Fig: 8 
Fig. 9 
25 Fig. 10 
Fig. 11 A 



Figs.UB-C 
30 ' Fig.l2A 

Figs. 12B-C 
Fig. 13 



BRIEF DESCRIPTION OF THE DRAWINGS 
is a block diagram of a networked system according to a preferred embodiment 
of the invention. 

is a block diagram illustrating the interaction of the components of the system 
of Fig. 1. 

is a perspective view of a remotely programmable apparatus of the system of 
Fig. i. 

is a block diagram illustrating the components of the apparatus of Fig. 3. 
is a script entry screen according to the preferred embodiment of the invention, 
is a listing of a sample script program according to the preferred embodiment 
of the invention. 

is a continuation of the listing of Fig. 6A. 

is a script assignment screen according to the preferred embodiment of the 
. invention. 

is a sample prompt appearing on a display of the apparatus of Fig. 3. 

is a sample query displayed on a workstation of the system of Fig. 3. 

is a sample patient report displayed on the workstation ofthe system of Fig. 1. 

is a flow chart illustrating the steps included in a monitoring application 

executed by the server of Fig. 1 according to the preferred embodiment ofthe 

invention. 

aTe continuations of the flow chart of Fig. HA. 

is a flow chart illustrating the steps included in the script program of Figs. 6A - 
6B. 

are continuations ofthe flow chart of Fig. 12 A. 

flow chart illustrating the steps included in a monitoring application executed 
by the server of Fig. 1 according to an alternative embodiment ofthe invention. 
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Kg. 14A 



a flow chart ilJustratmg the steps inc , uded in ||)e . 
'8 MB . isa continilalionoftheilpwchartofKg 
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h the present invention, an individual is designated to m 

Patient type, such as a diabetic Also it • ,T * pahenl 

remote patien, n.dmtormg. The system 1 " ^ ^ fte is no, fornted I to 

of ~e monitoring appLnon ^ ° f °" "™ * -d for any type 

— *ng system for i^TT ^ * " " ~ 

aKemative embodiment bT ' ™ a,,0D '° « ■* bussed in an 
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A preferred embodiment of the invention is illustrated in Figs. 1 - 12. Referring to Fig. 1, a 
networked system 16 includes a server 18 and a workstation 20 connected to server 18 
through a communication network 24. Server 18 is preferably a world wide web server and 
coirrraunication network 24 is preferably the Internet It will be apparent to one skilled in the 
5 art that server 18 may comprise a single stand-alone computer or multiple computers 
Distributed throughout a network. Workstation 20 is preferably a personal computer, remote 
terminal, or web TV unit connected to server 18 via the Internet. Workstation 20 functions as 
a workstation for entering in server 18 messages and queries to be communicated to the 
patients. 

System 16 also includes a remotely programmable apparatus 26 for monitoring patients; 
Apparatus 26 is designed to interact with one or more patients in accordance with script 
programs received from server 18. Apparatus 26 is in communication with server 18 through 
communication network 24, preferably the Internet Alternatively, apparatus 26 may be 

15 placed in communication with server 18 via wireless communication networks, cellular 
networks, telephone networks, or any other network which allows apparatus 26 to exchange 
data with server 18. For clarity of illustration, only one apparatus 26 is shown in Fig. 1. It is 
to be understood that system 16 may include any number of apparatuses, with each apparatus 
used to monitor any number of patients. 

20 . 

In the preferred embodiment, each patient to be monitored is also provided with a monitoring 
device 28. Monitoring device 28 is designed to produce measurements of a physiological 
condition of the patient, record the measurements, and transmit the measurements to apparatus 
26 through a standard connection cable 30. Examples of suitable monitoring devices 28 

25 include blood glucose meters, respiratory flow meters, blood pressureTUffs, electronic weight 
scales, and pulse rate monitors. Such monitoring devices are well known in the art The 
specific type of monitoring device provided to each patient is dependent upon the patient's 
disease. For example, diabetes patients are provided with a blood glucose meters for 
measuring blood glucose concentrations, asthma patients are provided with respiratory flow 

30 meters for measuring peak flow rates, obesity patients are provided with weight scales, etc. 

Fig 2 shows server 18, workstation 20, and apparatus 26 in greater detail. Server 18 includes 
a database 38 for storing script programs 40. Script programs 40 are executed by apparatus 26 
to communicate queries and messages to a patient, receive responses 42 to the queries, collect 
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Storing device measurements 44, and ^* respond 42 , 

server ,8 ^abase 38 is d^ed .o store responses ^ ' ^asuren.en.s 44 to 

. be ^'ored, and for eaeb patient or patient h~ f**^™**"*** 
5 ^ -»« i^nnaL Jl^^* ^ ^ ^^ ^ 
^^^^ 

-We apparatus 26 to be p.aced ^ 62 -pact to 

nightstand or carried by an individual use, A^T " ^ * ^ * 
flaying queries and prongs to the patient , ^ 3 »** M *>' 

■ 5 liquid crystal display (LCD). ? & lh ^«™« display « .is a J 

Four user input buttons 70A, 7»B 70C and 7nrt . 

button^, 70B, ^n>'J£*^^^.*to«. User input 
prompts, in tbe preferred -^tr^T^^**^^ 
20 momentary contact push W h S ^ ^ ^ 7 ° B ' 70C > 70D are 

-C, and 70, ^ r^^~^ ~ ^ ^ ^ "* 
other data input device. ^ a «ouc„ sensitive display 

screen, or any 

Three monitoring device jacks 6SA 68B and txr , 
" Device jacks 68A, 68B and 68C at f " ^ °" 3 -*« of ho "sing 62. 

devices 28, such « b^I^^ 8 ^ * *> ° of ^ 6 
respective co^aJ^^T^ °°* — « ^od pressure cuff ' 
« for connecting apparams 26^^^!^ 26 *» * «*- jock 

30 74. LED 74 is for visually notifvinc the T ,nd »cator, such as a light emitting diode (LED) 
-apparatus 26. . ^'^^^ «-t heors be has unanswered queries stored 

Apparatus 26 also contains a data card reader 63 Data , A 

patient, hi the present invention, data card 65 
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contains the patient's identity, condition or disease, and possibly prescription information. 
Data card 65 is placed in data card reader 63, thus allowing apparatus 26 to identify the patient 
and assign script program 40: Apparatus 26 also has a printer port 67, allowing apparatus 26 
to be directly connected to a printer. Queries 94, responses 42, device measurements 44, and 
5 other pertinent information stored on apparatus 26 can be printed directly. 

The apparatus 26 also includes a biometric sensor 71 for gathering biometric information from 
the user. The biometric sensor may be substituted for, or used in addition to, other patient 
identification means (e.gl, the data card reader 63). Examples of biometric sensors that may 

10 Wused by fte apparatus 26 a CCD), a 

silicon sensor (e.g., a chip that gathers information using the capacitance occurring as a result 
of a.body part coming into contact with the silicon chip), a sound sensor (e.g., a microphone), 
an olfactory sensor (e.g. ; an "artificial nose'') and/or a sensor for measuring three-dimensional 
biometric topology (e.g., a laser or ultrasound measuring device). The type of biometric 

)5 sensor 71 used in a given embodiment of the invention corresponds to the type of biometric 
information that is used to enroll and later identify the individual. 

The present mvention may use any type of biometric information gathering and analysis as 
described herein or' otherwise known to those skilled in the art. Biometric information 

20 includes information that when used alone or in combination with other information uniquely 
identifies an individual with reasonable certainty. Examples of biometric information include: 
retina metrics, iris metrics, voice print metrics, body measurement metrics, handwriting 
metric, body odor metrics, heart beat signature metrics and biometrics that may be discemable 
from the individual's body fluids such as blood, urine or breath. Retina metrics make use of 

25 individual blood vessel patterns on the retina of the eye which are photographed, encoded, and 
compared to a previously coded "enrollment " his metrics similarly refer to individualized 
patterns in the iris of the eye which are photographed, encoded, and compared to a previously 
coded "enrollment." Voice print metrics capture a sample of an individual voice which reflect 
the physical structure producing the voice and the developmental speech patterns. Body 

30 measurement metrics map the physical measurement of the body and may include the physical 
characteristics of a finger, a band, a face or otheT parts of the body. Handwriting metrics may 
include not only a comparison of the handwriting to a know sample, but also characteristics 
such as the speed, stroke order and pressure associated with, for instance, a signature. Use of 
physiological measurements as biometric information is discussed in more detail below. 
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^ 4 - a « biock diagram i,,ustra,m g lhe coinponoits , f fc . 
detail. Apparatus 26 includes a microprocessor 7fi «,,f 

"* irf«™ft>„ m» y include a ^, ue kfeMifc,™ LJ" ^ ' " ™> 
emmmto, which ...aecedVniicop^e^rJt P' »""P«s *npt 

J5 

The script commands allow apparatus 26 to ideniifV ih P . 

buttons 70A, 70B 70C and 7M> mo n l , ? " **** ^ ""^ Usw 

printer port 67 The^lT 7 * * da ' a ^ bi ° meWc or 

punier port 67. The script commands also allow apparatus 26 lo dmK^'ih. 

palient, receive responses 42 to the ouerv • * * ^ • 8eta '° ' he 

• device 28, and* Zni, " ^ 

micro pl« Di , IT 35 3 SCpara,e C0 ^ n ^ "ut is preferably buil, into 
di^lay TfZ , 7 7 ^ K ° Pera,eS UndCT « * -coprocessor 76 to 

» ^ ;r ° n T ^ MiCTOP ™ 76 * * PIC 16C65 processor, 

^^d^aumversaJas^^^ UART 78 is fo 

of uniprocessor 76 alternately connects modem 86 and interface 90 to UART 78. 
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Mode™ 86 . connected to a telephone jack 22 Ihrough modem jack 66. Mode. 86 is for 

proerams 40 wh,ch are recdvcd *"» — »■« wen as responses 42 to queries dey * 

5 ZTT^ identifiCati ° n C ^ - d **** or patient typ,, Jl 

5 ^anoncodeorotber^ 

86 transmits to server 18. Modem 86 is preferably a complete 28 a 
-ilable^ 

Device interface 90 is connected to device jacks 68A, o8B, and 68C. Device interlace 90 is 

flow meters, blood pressure cuffs, weight scales, or pulse rate monitors, through the device 
jacks. Device interface 90 operates under the control of microprocessor 76 to collect 
measurements 44 from the monitoring device and to output the . measurement, to- 
mreroproee^or 76 forage in memory 80. **l^~»ai^^^ 
35 90 ,s a standard RS232 interface. For simplicity of illustration, only one device interface is 
shown m F,g. 4. However, in al.emarive embodiments, apparatus 26 may include multiple 
dev.ce , nlerfaces acconjmodate devices ^ whkh ^ . ^ ^ 

standards. 

» The nronnoring device 28 may include a biometric sensor 79 in lieu of or in addition to a 
bmmetrie sensor 71. made par, of me appara.us 26. In addition ,o the types of biometric 
sensors 7, discussed above, a biomCric sensor 79 may utilize or augment the data garnered by 
the monitoring device 28. For example, me biometric sensor 79 may make use of a heartbeat 
signature obtained by a pl) , se rate monitor, the blood characteristic obtained using a blood 
glucose merer, or the signature antigens present in a device reading a urinesample. 

T« n ,0 K •• 2 ' server 18 inc,udes a moniforing ■**■*» ,8 

vario s t T I SOflWare aPPliCa,i ° n ^ * — " * perform ,he 

30 « T SCnbCd be '° W - APPHCa,i ° n 48 -«* aerator 50, a script 

p Zs 40 f a report r ra,or * scnpt 8eDera,or 50 is - « «* 

fsTZ I T ^ a ' i0n ' hrOU8h W ° lkS,a,i0n 2 ° ™» ^rmanon 

emered mrough a senpt en ny screen 56. ,n ,he preferred embodiment, scrip, entry screen 
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56 is implemented as a web page on saver 18. Workstation 20 includes a web browser for 
accessing the web page to enter the script information. 

Fig. 5 illustrates script entry screen 56 as it appears on workstation 20. Screen 56 includes a 
scnpt name field 92 for specifying the name of scrip, program 40 to be generated. Screen 56 
^o mcludes entry fields 9 4 tor entering query sets to be answered by a patient Each entry 
field 94 has correspondmg response choice fields 96 for entering response choices for the 
query. Screen 56 further includes check boxes 5>8 for selecting desired momtoring device 28 
such as a blood ghtcose meter, respiratory How meter, or blood pressure cuff from Which to' 
collect Measurements 44. 

Screen 56 additionally includes a connection time field 100 for specifying a prescribed 
connection time at which apparatus 26 executing the script ; s to eslabJfel) ^ 
commnmcatron link to server 1 8. The connection time is preferably selected to be the time at 
winch communication rates are the lowest, such as 3:00 AM. During this connection time 
apparatus 26 transmits to server 18 all responses 42 and device measuien] e nts 44 i, has ' 
recerved during ,he day. During this same connection time, apparatus 26 also receives from 
server 18 all scnpt programs 40 it will need for me following day or until ,he next prescribed 
connect.on tune. This store and forward feature of apparatus 26 reduces conununication 
expenses. However, if numerous patients are using apparatus 26, more than one connection 
can be nu.de during the day in order to download necessary scrip, programs 40. Screen 56 
also mcludes a CREATE SCRIPT button 102 for instructing script generator 50 to generate 
scnp, program 40 from .he information entered in screen 56. Screen 56 further includes a 
CANCfcL button 104 for canceling the information entered in screen 56/. 

to .he preferred embodiment, each script program 40 created by ure scrip, generator 50 
conforms to the standard fileforma, used on UNIX systems. In the standard tile forma, each 
command is listed in the upper case and followed by a colon. Every line m script program 40 
,s termma.ed by a linefeed character <LP}, and only one command is placed on each line The 
last character m script program 40 is a UNDC end of file character {EOF}. Table 1 shows an 
exemplary fisting of script commands used in the preferred embodiment of the invention. 
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TABLE 1 - SCRIPT COMMANDS 



Command 



CLS: (LF) 



ZAP: (LP) 



Description 



Clear the display. 



Erase from memory the last set of query responses record^ 



LED: b{JLF) 



DISPLAY: I chars) (IP) 



INPUT: mmmn){LF) 



WAIT: [LP] 



COLUECT:dev5ce{LF) 



NUMBER: aaaa|LF) 



DELAY: t |LF} 



CONNECT: (LF) 



Tum the LED on or off, where b is a binary digit of 0 or J. An 
argument of 1 turns on the LED, and an argument of 0 turns off the 
LED. 



Display the text following the DISPLAY command. 



Record a button press. The ro's represent a button mask pattern fox 
each of the four input buttons. Each m contains an "X" for disallowed 
buttons or an TT for allowed buttons. JFor example; INPUT: 
OXOXfLF) allows the user to press either button #j or #3. 



Wait for any one button to be pressed, then continue executing the 
script program. • 



Collect measurements from the monitoring device specified in the 
COLLECT command. The user is preferably prompted to connect the 
specified monitoring device to the apparatus and press a button to 
continue. 



Assign a script identification code lo the script progiam. The script 
identification code from the most recently executed NUMBER 
statement is subsequently transmitted to tbe server along with the 
query responses and device measurements. The script identification 
code identities to the server which script program was most recently 
executed by the remote apparatus. 



Wait until time t specified in the DELAY command, usually the 
prescribed connection time. 



Perform a connection routine to estabbsh a communication fink to the 
server, transmit the patient or patient type identification code, query 
responses, device measurements^ and script identification code to the 
server, and receive and store a new script program. When the server 
instructs the apparatus lo disconnect, the script interpreter is restarted, 
allowing the new script progi am to execute. 
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Screen 57 further includes an ADD SCRIPT button 110 for accessing script entry screen 56 
andaPEI^TESaaPTbuttonll4fordeIeringSOT ' 

Referring again to Fig. 2, report generator 54 is designed to generate a patient report 58 from 
5 the responses and device measurements received in server 18. Patient report 58 is displayed 
k on workstation 20. Fig. 1 0 shows a sample patient report 58 produced by report generator 54 

for a selected patient. Patient report 58 includes a graph 116 of device measurements 44 

received from the patient, as well as a listing of responses 42 received from the patient. 

Specific techniques for writing a report generator program to display data in this manner are 
)0 well known in the art. 

The operation of the preferred embodiment is illustrated in Figs. UA-C as a flow chart 
illustrating steps included in the monitoring application executed by server 18. In step 202, 
server 18 determines if new script information has been entered through script entry screen 56. 
15 If new script information has not been entered, server 18 proceeds to step 206. If new script 
information has been entered, server 18 proceeds to step 204. 

As shown m Fig. 5, the script information includes queries 94, and for each query 94, 
corresponding responses choices 96. The script information also includes a selected 
monitoring device type from which to collect device measurements 44. The script 
reformation further includes a prescribed connection time for each apparatus to establish a 
subsequent communication link to server 18. The script information is generally entered in 
server 18 by a healthcare provider, such as the patients 1 physician or case manager. Of course, 
any person desiring to communicate with the patients may also be granted access to server 18 
to create and assign script programs 40. Further, it is to be understood that the system may 
include any number of workstations 20 for entering script generation and script assignment 
information in server 18. 
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m step 204, script generator 50 generates script program 40 from the information entered in 
screen 56. Script program 40 is stored in database 38. Steps 202 and 204 are preferably 
repeated to generate multiple script programs, e.g. a script program for diabetes patients, a 
script program for asthma patients, etc. Each script program 40 corresponds to a respective 
one of the sets of queries 94 entered through script entry screen 56. Following step 204, 
server 18 proceeds to step 206, 
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h step 2,0, server 18 defines- if apparatus 26 is remotely connected to server 18 If no , 
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Apparatus 26 is also capable of recognizing .the type of monitoring device 28, for example a 
blood glucose meter, to determine the patient type, for example diabetes. 

Data card reader 63 is another way in which apparatus 26 can recognize a patient or patient 
type. Data card 65 contains information about the patient's identity, condition or disease, and 
possibly prescription information, which can be read by data, card reader 63 of apparatus 26. 
This information is then sent to server 18, where it is used to determine which script program 
40 is sent back to apparatus 26 to which the patient is to respond. 

10 Another way in which apparatus 26 can identify a patient or patient type is through printer 
port 67, as illustrated in Fig. 20. Patient data from the server 106 of another, information 
system can be sent to a printer 108 via apparatus 26. Apparatus 26 can then send the 
intercepted data to server 18 of the remote monitoring system of the present invention, which 
can then send appropriate script program 40 to apparatus 26. A more detailed description of 

15 the data interception embodiment of the present invention is described below. 

In step 216, server 18 uses the patient identification code or individual identification 
information obtained as discussed above to retrieve from table 46 the pointer to script 
program 40 assigned to the patient. If the script program is to be customized for an 
individual, this is determined in a decision step 217 and custom information is merged into 
the script program in a step 218. The individual to customize the script program for is 
identified using the individual identification information. The customization of script 
programs is discussed below in more detail with reference to Figs. 18-21. Server 18 then 
retrieves assigned script program 40 from database 38. In step 219, server 18 transmits 
assigned script program 40 to patient's apparatus 26 through communication network 24. 
Following step 219, server 18 proceeds to step 220. 
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m step 220, server 18 determines if a patient report request has been received from 
workstation 20. If no report request has been received, server 18 returns to step 202. If a 
30 report request has been received for a selected patient, server 18 retrieves from database 38, 
measurements 44 and query responses 42 last received from the patient, step 222, In step 224, 
server 18 generates and displays patient report 58 on workstation 20. As shown in Fig. 10, 
report 58 includes device measurements 44 and query responses 42 last received from the 
patient. Following step 224, the server returns to step 202. 
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Referring to Fig. 12A, biometric mformation is gathered m a step 290. Security for the 
apparatus 26 may be configured separately from the security settings of the server 18. fa a 
decision step 292, an apparatus configuration is checked to determine if security has been 
enabled for the remote apparatus 26. If security is not enabled, the method continues with 
step 296. If security is enabled, the biometric information Collected in step 29Q is checked in 
a decision step 294 against local biometric information maintained for authorized users. If the 
biometric information verifies with the local biometric information, the method continues 
with step 296. The method ends at step 334 (Fig. 12Q if the biometric information does not 
verily with the local biometric information. 

The method continues with the script program 40 being executed by apparatus 26. Before 
script program 40 is received, apparatus 26 is programmed with the script interpreter used by 
microprocessor 76 to execute script program 40. The initial programming may be achieved 
during the connection to server 18. Following initial programming, apparatus 26 receives 
(step 296) from server 18 script program 40 assigned to the patient associated with apparatus 
26. Scnpt program 40 is received by modem 86 through a. first communication link and 
stored in'memory 80. ' 

1» step .302 (Fig. 12B), microprocessor 76 assigns a script identification code to script 
program 40 and stores the script identification code in memory 80. fa step 304 
microprocessor 76 lights LED 74 to notify the patient that he or she has unanswered queries 
stored in apparatus 26. LED 74 preferably remains lit until the queries are answered by the 
patient. 

h) step 308, microprocessor 76 prompts ihe patient by displaying on display 64 "ANSWER 
QUERIES NOW? PRESS ANY BUTTON TO START" In step 310, microprocessor 76 
waits until a reply to the prompt is received from the patient; When a reply is received, 
microprocessor 76 proceeds to step 312. In step 312, microprocessor 76 execu|es successive 
display and input commands to display the queries and response choices on display 64 and to 
receive responses 42 to the queries. 

Fig- 8 illustra.e a sample query and its corresponding response choices as they appear on 
display 64. The response choices are positioned on display 64 such that each response choice 
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script program 40 is stored in memory 80 for subsequent execution by microprocessor 76; 
Following step 332, script program 40 ends. 

In the above description, apparatus 26 connects to server 18 each time a new patient 
5 identification is entered. Fig. 13 shows an alternative embodiment, where apparatus 26 
connects to server 18 at one rime during the day. During this connection period, apparatus 26 
receives from server 18 all script programs 40 it expects to need during the following day. As 
shown in Fig. 13, steps 202 - 208 are the same as above, with server 18 generating and storing 
new script assignments and new script programs if needed. In , step 210, apparatus 26 connects 

t o with server 18 ¥ In step 216, server 18 retrieves script programs 40 from database 38. Script 
programs 40 can be for patients who are likefy to use apparatus 26 the following day or script 
programs 40 can be. for general conditions, diseases, or prescriptions that are requested 
everyday. In step 21 8, server 1 8 transmits assigned script program 4 0 to patient's apparatus 26 
through communication network 24. Following step 218, server 18 proceeds to step 220, 

15 which is carried out in the same manner as the embodiment illustrated in Figs. 11 A and 11 B. 

In the embodiment of Fig. 13, patients 1 responses to all queries are transmitted from apparatus 
26 to server 18 during a single connection period, ideally the same connection period when 
script programs 40 are downloaded into apparatus 26 for the following day. Figs. 14A and 

20 14B show the steps of script program 40 for the embodiment of Fig. 13. Notice all steps are 
the same, except for the addition of step 325. In step 325, apparatus 26 has the option of 
repeating another script program sequence for the same or another patient before connecting 
to server 18. Thus, many patients can use apparatus 26 during the day. Apparatus 26 stores 
all their responses 42 and measurements 44, and then forwards them to server 18 at the end of 

25 the day, as shown in step 330. Apparatus 26 used in this embodiment must have sufficient 
memory means 80. 

An advantage of the present invention is that it does not require that each patient purchase his 
or her own apparatus 26. Instead, patients can visit their nearest pharmacy or healthcare clinic 
30 where apparatus 26 is located and answer queries there. Since apparatus 26 only requires 
identification of a patient or patient type in order to connect to server 18 and download 
appropriate script program 40, any patient can use any apparatus 18 as long as they have a 
patient identification code, data card, or have enrolled biometric information. Ideally, patients 
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a digital to analog converter (DAC) 142 and an amplifier 144. DAC 142 and amplifier 144 
drive speaker 72 under the control of microcontroller 1 22. 

Audio processor chip J20 further has built in speech recognition functionality for recognizing 
5 responses spoken into microphone 118. Audio signals received through Jnicfophone 118 are 
converted to electrical signals and sent to a preamp and gain control circuit 128 Preamp and 
gain control circuit 128 is controlled by an automatic gain control circuit 136, which is in turn 
controlled by microcontroller 122. After being amplified preamp 128, theelectrical signals 
enter chip 120 and pass through a multiplexer 130 and an analog to digital converter (ADC) 
10 132. The resulting digital signals pass through a digital logic circuit 134 and enter 
microcontroller 122 for speech recognition. 

» 

Audio processor chip 120 also includes a RAM 138 for short term memory storage and a 
ROM 140 which stores programs executed by microcontroller 122 to perform speech 
15 recognition arid speech synthesis. Chip 120 operates at a clock speed determined by a crystal 
126. Chip 120 also includes a clock 84 which provides the current date and time to 
microcontroller 122. As in the preferred embodiment, apparatus 27 includes an LED 74, 
display driver 82, modem 86, and device interface 90, all of which are connected to 
microcontroller 122. 
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The operation of the second embodiment is similar to the operation of the preferred 
embodiment except that queries, response choices, and prompts are audibly communicated to 
the patient through speaker 72 rather than being displayed to the patient on display 64. The 
operation of the second embodiment also differs from the operation of the preferred 
embodiment in that responses 42 to the queries and prompts are received through microphone 
118 rather than through user input buttons. 

Scnpt programs 40 of the second embodiment are similar to the script program shown in Figs. 
6A - 6B, except that each display command is replaced by a speech synthesis command and 
each input command is replaced by a speech recognition command. The speech synthesis 
commands are executed by microcontroller 122 to synthesize queries, response choices, and 
prompts through speaker 72. The speech recognition commands are executed by 
microcontroller 122 to recognize responses 42 spoken into microphone 118. 
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The operation of the third embodiment is similar to the operation of the preferred embodiment 
except that script programs 40 are used to communicate messages to the mdrviduals rather 
than to query the individuals. Each message is preferably a set of statements. Referring to 
Fig. 18, the statements may be entered in server 18 through script entry screen 56, just like the 
queries of the preferred embodiment 

Each statement preferably includes one or more insert commands specifying data from table 
46 td be inserted mto the statement The insert commands instruct data merge program 55 to 
retrieve the specified data from database 38 and to insert the data into the statement. For 
example, the insert commands shown in Fig. 21 instruct the data merge program to insert a 
physician name, an appointment date, a patient name, and a test result into the statements. As 
in the preferred embodiment, each statement may also include one or more response choices 
which are entered in fields 96. 

Following entry of the statements and response choices, CREATE SCRIPT button 102 is 
pressed. When button 102 is pressed, script generator 50 generates a generic script program 
from the information entered in screen 56, The generic script program is similar to script 
program 40 shown in Figs. 6A - 6B, except that the display commands specify statements to 
be displayed rather than queries. Further, the statements include insert commands specifying 
data to be inserted into script program 40. As in the preferred embodiment, multiple script 
programs are preferably generated, e : g. a generic script program for diabetes patients, a 
generic script program for asthma patients, etc. The generic script programs are stored in 
database 38. 

Following generation of the generic script programs/server 18 receives script assignment 
information entered through script assignment screen 57. As shown in Fig. 7, script programs 
40 are assigned by first selecting one of the generic script programs through check boxes 106, 
selecting individuals through check boxes 1 08, and pressing the ASSIGN SCRIPT button 112. 
When burton 112 is pressed, data merge program 55 creates a custom script program for each 
individual selected in check boxes 108. 

Each custom script program is preferably created by using the selected generic script program 
as a template. For each individual selected, data merge program 55 retrieves from database 38 
the data specified in the insert commands. Next, data merge program 55 inserts the data into 
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Figs. 22 shows how the present invention can be used in conjunction with a separate 
information system, such as a pharmacy information system. Patient data from the pharmacy 
information system .105 can be intercepted by the apparatus 29 in order to trigger, the 
execution of script programs 40. In this embodiment, apparatus 29 is located in series, 
between the pharmacy server 106 of pharmacy ^formation system 105 and the pharmacy 
printer 108. Pharmacy information system 1 05 comprises pharmacy server 106, pharmacy 
workstation 107, and pharmacy printer 108. Patient data sent from pharmacy server 106 to 
pharmacy printer 108 must pass through apparatus 29. Apparatus 29 takes the patient data 
and sends it to server 18 of the system of the present invention. Server 18 uses patient data to 
determine which script program 40 to send to apparatus 29 for patient to answer. It is obvious 
that this method can be used to identify the patient to apparatus 29 and also server 18. 

Alternatively, interception of patient data by apparatus 29 can be used to trigger printing of 
)5 information on pharmacy printer 108. In this embodiment, apparatus 29 is again located in 
series between pharmacy server 106 of separate information system 105 and pharmacy printer 
108. When apparatus 29 receives the patient data, it triggers a stored script program 40, 
which commands pharmacy printer 108 to print out information for the patient. This 
information differs in content from the patient data and is printed in addition to it. In addition, 
20 the patient data can also be sent to server 18 to trigger additional script program 40 which 
displays queries on display 64 of apparatus 29 to be answered by patient. 

Fig. 23 shows a block diagram of apparatus 29 as used in this embodiment, while Fig. 24 
shows a schematic block diagram illustrating the components of apparatus 29 in greater detail. 
Figs. 23 and 24 are.similar to Figs. 3 and 4, except for the addition of a- server port 69 in both 
figures. Server port 69 is used to connect apparatus 29 to pharmacy server 106. Server port 
69 can receive a standard SCSI cable connection or a telephone cable connection, in which 
case it operates as a modem. Thus apparatus 29 can connect to server 18 through modem jack 
66, pharmacy server 106 through server port 69, monitoring device 28 through device jacks 
30 68A, 68B, and 68C, and pharmacy printer 108 through printer port 67. 

SUMMARY, RAMIFICATIONS, /\N1> SCOPE 
Although the above description contains many specificities, these should not be construed as 
limitations on the scope of the invention but merely as illustrations of some of the presently 
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CLAIMS 

What is claimed is: 

1. A method for remotely administering a person's health care, comprising: 

providing a remote apparatus having a user interface to the person; 
providing a server system having a script generator for generating script programs; 

collecting biometric information pertaining to the person via the remote apparatus; 

sending the biometric information pertaining to the person from the remote apparatus 
to the server system via a communication network; 

generating the script program with the script generator at the server system based in 
part on the biometric information; and ' 

. sending the script program to the remote apparatus via the communication network for 
interaction with the person. 

2. The method of Claim 1 , wherein the remote apparatus verifies the biometric information 
as that of an authorized user before the remote apparat us can be used. 

3. The method of Claim 1 > wherein the server computer provides security based on the 
biometric information. 

4i The method of Claim 3, wherein the server computer limits access to an individualized 
script program based on the biometric information. 

5. The method of Claim ) , wherein the biometric information is collected via the user 
• interface of the remote apparatus. 

6. The method of Claim 5, wherein the script generator individualizes the script program to 
the person using the biometric information. 

7. The method of Claim 5, wherein the biometric information comprises information that 
uniquely identifies the person. 
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22. The method of Claim 14, wherein the biometric mforrnation comprises a physiological 
measurement. 

23. The method of Claim 22, wherein the physiological measurement includes information 
pertaining to a body fluid. 

24. The method of Claim 23, wherein the body fluid is. breath. 

25. The method of Claim 23, wherein the body fluid is blood. 
.26. The method of Claim 23, wherein the body fluid is urine. 

27. The method of Claim 26, wherein the biometric information is determined for the urine 
using an antigen signature of the urine. 

28. A system for the management of a person's health care, comprising:. 

a remote apparatus having a user interface for interaction with the person; 
a server system having script programs pertaining the person's health care; 
a communication network linking, the remote apparatus and server system for 
communication of the script program to the remote apparatus; 

a biometric sensor for collecting biometric information rrom the person. 

29. The system of Claim 28, wherein the remote apparatus includes the biometric sensor. 

30. The system of Claim 28, wherein a monitoring device connected to the remote apparatus 
includes the biometric sensor. 

3 1 . The system of Claim 28, wherein the server system includes a script generator for 
generating an individual script program based at least in part on the biometric 
information. 

32. The system of Claim 28, wherein the remote apparatus uses the biometric information to 
authorize the person using the remote apparatus. 

33. The system of Claim 28, wherein the server system uses the biometric information to 
authorize the server system to communicate with the remote apparams. 
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NUMBER: 9001 {LF} 
LED: I {LF) 

ZAP: {LF) 

CLS: {LF) ; 

DISPLAY: PLEASE ENTER IN ID CODE, INSERT SMART 

CARD, OR CONNECT MONITORING DEVICE f LF) 
WAJT:(LF} 1 ' 

CLS:{LF) 

DISPLAY: ANSWER QUERIES NOW? 

PRESS ANY BUTTON TO START (LF) 
WATT: {LF} 
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DISPLAY: HOW DO YOU FEEL? 

VERY VERY 

BAD BAD GOOD GOOD {LF} 
INPUT: 0000 {LF) 
CLS: {LF) 

DISPLAY: HOW WELL ARE YOU 
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ST VERY 
WELL BADLY WELL WELL (LF) 
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{EOF} 
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